Catecholamine secretion from bovine adrenal chromaffin cells induced by the dextrorotatory isomer of anatoxin-a.
1. The nicotinic agonist (+)anatoxin-a was studied in acute preparations of adrenal chromaffin cells and was compared with other known stimulants in this system. 2. (+)Anatoxin-a was found to be a potent stimulant of catecholamine secretion with EC50=545.7 nM, which was 5.8 times as strong as nicotine (EC50=3,165 nM). (+)Anatoxin-a action was time dependent and saturable. 3. The pharmacological characteristics of (+)anatoxin-a were tested by using nicotinic and muscarinic antagonists (mecamylamine and atropine, respectively). Mecamylamine (1 microM) and atropine (100 microM) inhibited the secretion induced by (+)anatoxin-a (1 microM), as well as that induced by nicotine (10 microM), acetylcholine (10 microM and 100 microM) and oxotremorine-M (100 microM). 4. The calcium requirement for (+)anatoxin-a action was tested in comparison with the aforementioned stimulants. Addition of the calcium antagonist verapamil (10 microM) or the calcium chelator EGTA (3 mM) reduced all stimulants' action. 5. These results show that the (+)enantiomer of anatoxin-a is both dose and time dependent. Its action is mediated through the classical operation of the nicotinic acetylcholine receptor, by using calcium influx.